Studies of Oxide Film Growth / Oxide-Metal Interface Processes
via In Situ/ Ex Situ Analytical Techniques
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the surface to identify
surface atomic species

at the nanoscale
Time-of-flight ion scattering spectroscopy (ISS)
and mass spectrometry of recoil ions (MSRI)

of a probe ion for
nanoscae identification
of atomic species

In situ MSRI shows that
a-TiAl layer does not oxidize
(Ti/Al peak do not increase)
until > 600 °C in oxygen

In situ MSRI shows full
coverage of Si substrate
at about 9 A of TiAl layer
growth (Si signal falls to
zero; Ti & Al signals reach
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15 Ex situ cross-section
TEM reveals sharp/clean
interfaces in LSCO/PZT/
LSCO/a-TiAl hetero-
structure capacitor on Si
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Ex situ electrical characterization of LSCO/ PZT/
LSCO/a-TiAl capacitor on Si shows excellent
ferroelectric properties for application to NVFRAMs
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confirms that the a-TiAl
layer oxidizes at > 600 °C
via segregation of Ti nano-
layer on surface and TiO,
formation
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electrode is grown on a - TiAl
layer followed by PZT / LSCO
electrode to complete the
Ferroelectric capacitor on Si




